Value Chain Analysis and Competitive Advantage Prescott C. Ensign
The linkages in value chains can be finely tuned to gain a competitive edge.
All firms make decisions that affect their competitive position and profitability. Strategic planning is the organizational process of making these important decisions. It is undertaken in an effort to help the firm position itself against its competitors in the pursuit of competitive advantage. Porter [1] suggests that value chain analysis can be a useful approach in developing strategy.
Value chain analysis can be used to formulate competitive strategies, understand the source(s) of competitive advantage, and identify and/or develop the linkages and interrelationships between activities that create value. This paper offers a better understanding of the kinds of linkages and interrelationships that exist or can be developed between value chain activities.
Competitive strategies (business strategies) are based on integrating activities in the value chain. For example, within Michelin there is a distinct interconnectedness of R&D, production, marketing, and information systems. Since there are many linkages and interdependencies among activities, the ability to co-ordinate interrelationships is critical to achieving competitive advantage. Integration can increase a firm's capacity to implement strategies, e.g., respond quickly and effectively to market forces, improve its response to customer needs, and reduce costs. Competitive strategies focus on activities needed to increase the value of a product or service.
Porter [2] suggests that in an environment with increasing competition firms may need to co-ordinate the sharing of activities between organizational sub-units. Customer demands and market forces may require that coordination move beyond integration between the traditional departments, product lines, or geographic structure. A firm may need to formulate strategies and manage interrelationships within the same function/activity between different units, e.g., between business units and geographical area units. General Motors serves as a case in point; a model marketed in the US may be designed in Germany, assembled in South Korea with parts from Japan, Singapore, and Taiwan, and have advertising formulated in the UK. This simple description which appears as a sequential order does not convey the degree to which the process is a network of collaborations. Strategies may be needed that centralise co-ordination across subunits to achieve competitive advantage at the corporate level. Such corporate strategy has been referred to as horizontal strategy.
The aim of this paper is to provide a more comprehensive way to define and categorise the various kinds of linkages and interrelationships between activities of the value chain. Three methods for the classification of interrelationships are suggested. These are based on the kinds of linkages between activities:
• by participants in linkage;
• by purpose of linkage, and • by kind of strategic linkage.
The remainder of this paper is organized into the following sections: Competitive Strategy and Competitive Advantage; Understanding Linkages and Interrelationships; and Implications of Strategic Linkages and Value Chain Analysis for Strategic Planning.
Competitive Strategy and Competitive Advantage
Firm profitability is a function of industry attractiveness (structure) and the firm's relative position within that industry. A strong relative position implies that the firm has a competitive advantage that can be sustained against attacks by competitors and changes in the industry. The search for industry attractiveness and an analysis of competitors can guide a firm in its choice of competitive strategy.
Competitive strategy is based on the premise that the firm has a number of ways in which competitive advantage can be achieved.
'Both industry attractiveness and competitive position can be shaped by a firm … a firm can clearly improve or erode its position within an industry through its choice of strategy.
Competitive strategy, then, not only responds to the environment but also attempts to shape that environment in a firm's favor.' [2] A firm's search for competitive advantage begins with the strategic choices it makes regarding its position within an industry. But it must also understand how to translate competitive strategy into competitive advantage. A firm must determine how to implement the competitive strategy chosen in order to achieve competitive advantage.
Competitive advantage is based on how value is created or arrived at in carrying out a competitive strategy. Value is determined by the unique combination of attributes-in a product or service-which are important to a customer. For example in terms of automobiles, the value of a Ferrari or a Fiat is determined only by customer perception. Whether Ferrari or Fiat, the value must exceed the firm's cost of creating it. Value is added as specific activities or functions are performed to provide a product (or service). Competitive strategy and competitive advantage can result from any number of different configurations of activities within the firm. For a firm in the automobile industry with expertise in design, this activity may be combined with an array of activities. For example, those responsible for styling may work closely with such disparate activities as materials procurement or advertising.
Competitive strategy must be tied to how a firm can sustain a competitive position and achieve long-term profitability. In developing a competitive strategy, a firm generally has two choices. Its competitive position can be based on: cost leadership or specialisation. A firm's choice of strategy generally falls into one of three generic strategies: cost-leadership, differentiation, or focus. A generic strategy does not lead to superior performance unless it is sustainable vis-à-vis the firm's competitors. The sustainability of a firm's competitive advantage means a firm must possess some barriers that make imitation of its strategy difficult for competitors. Causal ambiguity is one way to describe such barriers to imitability [4] . For a firm to obscure understanding may mean that its operations are not publicised externally or not even fully articulated internally. This suggests that a successful firm may not want to fully explore its superior recipe of styling and materials procurement. The candour with which companies such as Dow Chemical and Ericsson 'reveal secrets' is indication that competitors would be unlikely to reproduce these advantages even with insider assistance. The processes and formulae are simply too complex and the knowledge too tacit. Such corporations find the internal sharing of embedded knowledge challenging. A firm must find ways to create value that distinguish it from its competition. It must find ways to capitalise on its core competences. An enterprise must invest its resources in a way that will provide a sustainable competitive advantage.
Reed and DeFillippi [5] state that competitive advantage is linked to competence developed within the firm, Hofer and Schendel [6] state that competitive advantage is the unique position a firm develops relative to its competitors through its patterns of resource deployment. Competitive advantage and performance are directly linked.
Until recently, competitive advantage and distinctive competence have been viewed as part of the development of strategy. These concepts have been viewed as independent variables (inputs)-with performance as the dependent variable (an outcome or result). However, competitive advantage can be viewed as the purpose of strategy-the outcome or result [7] .
Value chain model
Value chain analysis can be a useful tool as a firm seeks to achieve competitive advantage. A value chain is a way of conceptualizing the activities that are needed in order to provide a product or service to a customer. It depicts the way a product gains value (and costs) as it moves along the path of design, production, marketing, delivery, and service to the customer.
The value chain model shows the particular configuration of activities that are needed to create value in a product or service. The configuration of these activities-and the resulting product or service-will be a unique to a specific unit or firm. Competitive advantage can result from the way discrete activities are performed along the value chain.
Porter [8] introduces a generic value chain model that is set in the context of a traditional manufacturing firm. It includes the primary activities of: inbound logistics, operations, outbound logistics, marketing and sales and service. It also includes the support activities of: infrastructure of the firm, human resource management, technology development and procurement. This mapping of activities need not stop with the simple sliced polygon as originally proposed. A more developed interpretation may incorporate greater detail by describing them through time and space. That is, such processes may not be strictly lineal but may be iterative (with feedback, flexibility, and learning) and may occur over some physical distance. While this paper will stick with the proven term 'value chain', hesitation must be noted as the second word-chain-conjures up notions of strict lineal sequence. Value may in fact be accumulated as layers overlapping one another without distinct separation or clear demarcation among activities. Value-generating actions may resemble a spider web or a three-dimensional network (a cloud of relationships rather than a chain. The pharmaceutical industry has been characterised as a web created by new links in the traditional chain [9] . Infomediaries ('go betweens' and purveyors of information) in this industry allow traditional links to be skipped over as they provide direct conduits between pharmaceutical firms and patients. Internet infomediaries empower patients to be better informed and more active in managing their health [10] .
O'Sullivan and Geringer [11] describe this chain of activities as the natural value chain. It includes what the firm has to accomplish (with its resources) to achieve its competitive strategy. These activities (what the firm has to accomplish) are described as the value chain stages. They describe the value chain 'interrelationships' as the commonalities and interdependencies between the stages. They use a contrived value chain to describe how the resources of the firm are used to accomplish its strategy. The contrived value chain shows how the natural value chain is implemented.
'There are many ways an enterprise can operationalize the natural value chain, but all are constrained by the limitations of the available technical and human resources. As those limitations are overcome, the ability of the contrived chain to create value increases accordingly.' [12] Armistead and Clark [13] examine the use of the value chain in designing service operations strategy. They suggest a resource activity map-a generic map that can be applied to any service operation. It is based on a service delivery system that includes three dimensions: resources used, configuration of the resources, and service process flow.
Value chain analysis and strategic planning
The value chain approach to planning can provide rich description as well as numerical analyses of strategically important activities. An understanding of their impact on the business unit (or firm in the case of a single industry business) is critical to achieving competitive advantage. A number of studies that take a resource-based view of the firm (e.g., [14, 15, 16] ) implicitly provide concepts that are important in understanding value chain analysis and its use in strategy formulation and planning.
To be useful, value chain analysis must be a worthwhile method of dividing the firm into activities in order to understand their impact on the business unit. The value chain can be employed to explore the impact that each activity individually can have on cost behaviour and differentiation. Since cost and differentiation advantages are derived from the way resources are configured in the value chain, value chain analysis is an excellent tool to use in strategic planning. Xerox' assessment of its supplier relationships led to a reduction in number of suppliers-from more than 5000 to fewer than 500. Xerox also consciously reduced the number of bids it receives. Such streamlining of procurement resulted in significant savings. At the same time, Xerox moved toward integration of operations and standards across functions and physical locations.
Value chain analysis is also a way of understanding how activities collectively impact the business unit. It provides a perspective on how all (or some group of) the activities contribute to the process of adding value to a product or service. It emphasises the importance of all activities, the primary as well as supporting activities. It emphasises the importance of co-ordinating the linkages and interrelationships among activities. This perspective is important in strategy formulation and planning whether for traditional manufacturing, knowledge-based, e-commerce: or service-providing enterprises. 'In the past, the automobile industry value chain was a marvel of compartmentalization' [17] . Business systems in this industry are 'breaking up' or 'unfreezing' only to form in new configurations. Linking people and processes across the value chain, around the globe is an increasing concern [18] .
As a framework for developing strategy, value chain analysis has several distinct characteristics. Both the dissecting of activities and the synthesis of activities provide insight, detail, and an overall perspective. This results in:
(1) an emphasis on understanding the source(s) of sustainable competitive advantage;
(2) a way to identify the linkages and interrelationships between activities which create value; and (3) a focus on the formulation of well-founded (competitive) strategies.
Using the value chain approach can result in an explicit and coherent planning process.
The first advantage of using the value chain approach in strategic planning is related to the need to understand the source(s) of competitive advantage. The roots of this approach are in microeconomics. The firm is viewed as a collection of discrete yet related activities. Some of these activities are not traded in external markets. This view suggests that these activities can be the source of economic rents (above normal rates of return) a firm obtains from these firmspecific assets. These non-traded activities can also create entry barriers or cost disadvantages for competitors. A first step in strategy formulation is to identify the specific activities that are the source of superior profits.
Every firm performs a variety of activities in transforming raw materials and primary goods into final products. Although necessary (from the standpoint of delivering the product or service to the customer) most of these activities do not distinguish a firm from its rivals. Competitive advantage must be based on those activities in which a firm has proprietary access to scarce resources (e.g., skills, assets, intellectual capital distribution networks, etc.). A firm must guard, nurture, and build those specific areas that are the source of sustainable competitive advantage Value chain analysis is such a window to these firm-controlled assets. In the liquid crystal display (LCD) industry, successful firms such as NEC, Sharp, and Toshiba know that within the value chain, it is the R&D function that holds the key to profits and longevity.
The second advantage of looking through the lens of the value chain is the emphasis on complex linkages and interrelationships. These are: internal linkages within the value chain (interrelationships between activities in the same business unit); external linkages-between a business unit and another (an outside) firm; and linkages between one business unit and another unit in the same firm. These linkages and interrelationships can provide opportunities for joint optimisation and co-ordination. For example, within Ericsson, R&D groups do not operate with local (unit) efficiency as their ultimate goal, but with global (corporate) optimisation in mind. That is, local maximisation may be abandoned for the good of the entire network. According to Sven Borgstrom, General Manager of Ericsson Research Canada, his operation is a net exporter of knowledge to the remainder of the organization. He is also quick to point out that Ericsson operates with some elements of a free market within the company-there is competition (as well as co-operation) among groups [19] .
The third distinctive characteristic of the value chain approach is its focus on the formulation of firm-specific strategies. That is a strategy tailored to the firm's constraints and talents. Cost leadership as a strategy requires that a firm possesses greater efficiency than its rivals. A differentiation strategy requires that a firm add more to buyer value than to its own costs. A strategy of focus requires that a firm pursue cost leadership or differentiation in a narrowly defined (segmented) market. The choice of an appropriate strategy and the successful implementation of that strategy require knowledge of the cost structure of the firm and its rivals. To this end a firm will decompose or reconstruct a competitor's value chain.
Since the primary interest in this paper is related to the linkages and interrelationships between activities of the value chain, this paper will focus on the advantages of using value chain analysis in strategic planning. The following sections in this paper are designed to provide an understanding of: the kinds of linkages and interrelationships among value chain activities; and how these linkages and interrelationships influence strategy and ultimately gain competitive advantage.
Understanding Linkages and Interrelationships
Although value chain activities are the primary means of achieving competitive advantage, it is important to understand that the value chain is not a collection of independent activitiessomething the distinct boxes within Porter's now famous polygon seem to have promulgated. The benefits of dividing the various activities pictorially may not entirely counter the misperceptions created of their power to stand alone. The reduction in the separation of functions by organizations attests to this. There exist linkages and interrelationships among activities in the value chain. Competitive advantage can result from the way these linkages among activities are managed as well as from the individual activities themselves. Managing value activities and managing linkages between value activities are different strategic problems.
Linkages can affect competitive advantage in two ways: optimisation and co-ordination. Optimisation can be defined as an act, a process, or an approach to making something (design, system, or decision) as fully perfect, functional, or effective (strategically efficient) as possible. To understand optimisation of linkages in the context of the firm. Porter's [20] definition of linkages seems applicable: 'linkages are relationships between the way one value activity is performed and the cost or performance of another.'
The idea of optimisation seems to be related to the concept of trade-offs and equifinality, i.e., different ways to achieve the same overall result. The choices or alternatives made in performing a value activity can have an impact on the performance of an activity elsewhere. This implies that a firm must optimise the linkages in the value chain in order to achieve competitive advantage. At Volkswagen, not only do activities in production affect one another but they also impact those in marketing, and vice versa. It is important that activities not only be examined with value creation in mind, but a critical eye tuned to the possibility that a portion of the collage of existing activities may be destroying value or draining capital. If so, such activities need to be rethought-this may result in rearrangement or outsourcing. Hence, Volkswagen's retreat from production in Canada might be regarded as a prudent course of action.
Shapiro, Singhal, and Wagner [21] report on an effort to develop an advanced decision support system (DSS) for a consumer products company in the process of acquiring another firm. Mathematical programming and information technology can be used to optimise the activities in the value chain. They suggest three benefits of using a mathematical programming model to optimise the value chain. It can provide: the analytical power needed to evaluate complex integrated planning problems; a structure for the way data should be organized for decision making; and the data needed for control and budgeting that will reflect an allocation of resources across the firm.
Porter [22] suggests that competitive advantage can also be achieved by the co-ordination of linkages. In order to achieve competitive strategy, some degree of integration between-and at a minimum awareness of-value activities is required. Integration of activities is needed to manage interdependencies. The ability of management to co-ordinate linkages often reduces cost or enhances differentiation. Co-ordination of linkages implies that a firm's cost or differentiation can result from the way linkages are managed as well as the efforts to reduce cost or improve performance in each value activity individually.
'Much of the recent change in philosophy towards manufacturing and towards qualitystrongly influenced by Japanese practice-is a recognition of the importance of linkages.' [23]
Porter [24] classifies linkages within the value chain as those between primary and support activities or between the primary activities themselves. He describes the traditional methods of outsourcing (suppliers and distribution channels) as vertical linkages. He also suggests that the diversified firm or multinational firm may have overlooked linkages-in this case horizontalfor sharing activities or skills between different business or geographic units. These interrelationships are the opportunities that can be developed to achieve synergy and competitive advantage.
Although Porter [25] describes these linkages and interrelationships at some length, he does not provide meaningful definitions for these concepts. He does not provide a comprehensive method for understanding the different kinds of linkages and interrelationships. In order to understand the differences and the impact they can have on the firm, these concepts must be defined and a classification system established.
Given the critical importance of recognising and managing linkages, it is important to have a clear understanding of the kinds of linkages and interrelationships that exist or can be developed to achieve competitive advantage. The ability to identify existing linkages as well as to develop potential ones is crucial to competitive advantage. If opportunity exists to yield a sustainable advantage, a firm must have clear definitions and ways to describe the different kinds of linkages and interrelationships.
This section is an attempt to organize and define the linkages and interrelationships among activities in the value chain. Three ways to classify interrelationships are put forth: by participants in linkage, by purpose of linkage, and by kind of strategic linkage. These three ways to describe linkages are related to the questions of where, why, and how linkages occur. Answers to these questions provide a better understanding of the role linkages play in achieving competitive advantage.
Classification of Interrelationships by Participants in Linkage
The first method of classification (Table 1 ) is used to illustrate that interrelationships can result from a linkage with a participant from the same firm (internal) or an outside firm (external). These interrelationships can result from linkages among activities across one value chain or among two or more different value chains. Based on the participants in the linkage, interrelationships can result from internal linkages or external linkages. 
Internal linkages
In order to bring a product to market or provide a service, every activity in the value chain can be performed within the firm (internal) or by a source outside the firm (external). An internal linkage is one that describes a relationship that can occur when value activities are performed within one unit or between two units in the same firm. Internal linkages result in three different kinds of interrelationships: intra-unit interrelationships, intra-firm interrelationships, and interunit interrelationships.
An intra-unit interrelationship (internal integration) can occur when the activities in question in one unit's value chain are performed by that one unit. This interrelationship results from linkages within one value chain. Question for the administrator: should all activities be performed solely within the unit in question?
An intra-firm interrelationship (internal outsourcing) can occur when the activity in question in one unit's value chain is provided by another unit in the same firm. These interrelationships result from an internal linkage between two units (two value chains) of the same firm. This linkage results in the one-way flow of materials or services. This is quite different from an inter-unit interrelationship that describes the two-way sharing that can occur between two units in the same firm. Question for the administrator: should the unit in question receive from (or provide to) other units within the firm?
An inter-unit interrelationship (internal resource sharing) can occur when sharing takes place between two different units of the same firm. Sharing of activities or skills takes place between the two value chains. Since these internal linkages are generally between different business or geographic units, they are described as: business unit interrelationships (e.g., linkages between different product or market units in a diversified firm); or geographical area unit interrelationships (e.g., linkages between different geographic units or subsidiaries in a multinational firm). St. John and Harrison [26] find that it is possible for a firm to realise improved performance from resource sharing 'through explicit commitment to co-ordination.' Question for the administrator: should the unit in question have a reciprocal exchange relationship with other business or geographic units in the firm?
External linkages
An external linkage is one that describes an interrelationship between one unit and an outside (external) firm. External linkages result in two kinds of interrelationships: inter-firm interrelationships and network interrelationships.
An inter-firm interrelationship (external outsourcing) can occur when an activity needed in one unit's value chain is provided by an outside source. It is an external linkage between one unit's value chain and the value chain of another firm. The pharmaceutical industry is experiencing growth in outsourcing partners [27] . Outsourcing for such firms may include some or all portions of the following activities: product development, manufacturing, warehousing, and customer analysis and management [28] . Such firms are increasingly avoiding building costly and time-consuming in-house capabilities. 'Instead, they form partnerships that coalesce and dissolve with each new project' [29] . Forrester Research projects the outsourcing trend to grow as 'not-at-all' manufacturing replaces 'just-in-time' manufacturing. Cisco Systems owns two of the 30 plants that produce its products. Question for the administrator: should the unit in question receive from (or provide to) units in other firms?
A network interrelationship (external resource sharing) can result from the linkage between a unit/firm and one or more outside (external) firms. These interrelationships are designed to create a new value chain that is shared by all partners. Network interrelationships result in a different organizational form-alliance or network organization. Question for the administrator: should the unit in question be sharing with other firms?
Classification of Interrelationships by Purpose of Linkage
A second way to classify interrelationships is by purpose of the linkage (Table 2) . It is another way to understand the interrelationships that can exist in a firm. The same interrelationships that are listed in the first chart may be classified using the intended purpose of the linkage. These linkages are:
(1) task performance linkage-to perform or carryout the value activities included in one unit's value chain;
(2) sharing linkage-to share an activity or skill between two units of the same firm; and (3) network linkage-to create or perform discrete activities in a new (shared) value chain. The differences in these linkages result from different strategic decisions. A unit or firm has a number of strategic choices as well as alternative ways of implementing these strategies. This method of classification points to the different configurations that result from these decision. It also highlights the different ways strategies are implemented to achieve competitive advantage.
Classification of Interrelationships by Kind of Strategic Linkage
A third method of classification (Table 3) illustrates that linkages and interrelationships are directly related to the kind of strategy being pursued. Two categories are used to classify interrelationships: business strategy linkages and corporate strategy linkages. 
Business strategy linkages
Interrelationships based on business strategy linkages occur where the activity being performed is a necessary part of the chain of activities in one value chain. These interrelationships-which add value to a product or service in one unit-involve the activities of one unit's value chain. All activities performed are designed to contribute to the strategy in that one unit. Three kinds of interrelationships result from these business strategy linkages: intra-unit interrelationships (internal integration), intra-firm interrelationships (internal outsourcing), and inter-firm interrelationships (external outsourcing).
Corporate strategy linkages
Interrelationships based on corporate strategy linkages occur when an activity or skill is shared between two units in the same firm or a unit and another firm. These interrelationships are designed to achieve competitive advantage at the corporate level. These linkages can result in two kinds of interrelationships: inter-unit interrelationships (a linkage with another business unit or geographic unit in the same firm) and network interrelationships.
Business strategy linkages and corporate strategy linkages result in quite different interrelationships. Two depictions are designed to show these differences: a summary of business strategy interrelationships ( Figure 1 ) and a summary of corporate strategy interrelationships (Figure 2 ). 
Implications of Strategic Linkages and Value Chain Analysis for Strategic Planning
The traditional approach to strategic planning is to develop strategy at two levels-business and corporate. The goal of business strategy is to obtain superior performance and above-average returns at the strategic business unit (SBU) level. Business strategy is often called competitive strategy because it is viewed as the primary way for a firm to achieve competitive advantage.
Corporate strategy defines the overall goals of a firm. It is viewed as a plan for making the firm a congruent whole, i.e., worth more than the sum of its parts. It has traditionally focused on adding value by channelling investment into businesses that compete in industries with attractive structures. This view of corporate strategy may no longer be sufficient in today's environment. In some industries, a firm may need to identify and manage linkages that can provide competitive advantage at the corporate level for the firm as a whole rather than just at the business unit level.
Value chain analysis allows a firm to examine the linkages and interrelationships that can provide these two means of arriving at competitive advantage. Based on an examination of business strategy linkages and corporate strategy linkages, competitive advantage is achieved in quite different ways. With business strategy linkages, competitive advantage is based on an individual unit's business (competitive) strategy. With corporate strategy linkages, competitive advantage is based on building interrelationships that result in sharing or networking between two or more units/firms. These interrelationships are based on achieving collaboration and coordination between the different parties in the relationship. Figure 3 is designed to summarise the three classifications of interrelationships by: participants in linkage, purpose of linkage, and kind of strategic linkage. It illustrates the alternatives available to one unit and the kinds of interrelationship that result from these linkages.
Figure 3: Summary of Strategic Alternatives

Business strategy linkages and value chain analysis
The interrelationships that result from business strategy linkages are based on performing an activity that is needed in one unit's value chain.
The primary decision facing a business unit is who will perform an activity. A unit has a number of choices. An activity can be performed: within the one unit (intra-unit), by another unit of the same firm (intra-firm), or by an outside firm (inter-firm).
Another major decision is related to how the activities of the value chain will be coordinated. When examining the activities that must be completed in the value chain, the unit must make explicit integration choices. No matter what choice a unit makes regarding who will perform the activity-some degree of co-ordination/integration is needed. The problems that must be faced are related to the efficient operation of each part of the total effort and also to the co-ordination of each phase into an overall plan that is responsive to changing conditions. Integration may depend on the firm's need to:
(1) increase its capacity to respond quickly and effectively to market forces;
(2) improve its responsiveness to customer requirements, or (3) reduce costs.
Although the requirements will vary in a particular industry, firms operating in today's competitive environment face an increasing need to focus on customer demands and changing market forces. A firm's ability to integrate activities in the value chain can be an important source of competitive advantage. Kevin O'Laughlin of Ernst & Young provides a warning and signs of encouragement: the 'reality is that we've been focused very much on the linkages one tier at a time over the last five or 10 years ... I'm intrigued by some of the new supply-chain structures ... which really get for the first time to an enabling, sharing infrastructure' [30] .
The complexity of the interrelationship or interdependence, however, determines the integration that is needed. It may be for this very reason that small and midsize firms are less likely to have value-chain strategies. Such firms often do not have the resources to devote to such pursuits; the good news is that these firms where value-chain analysis has a presence do experience the benefits just as provided in large firms. Each of the choices related to who will perform the activity will require a different degree of co-ordination. A matrix has been designed to illustrate the direct relationship between the complexity of the interrelationship and the need for co-ordination (Figure 4) . The degree of integration/co-ordination increases with increasing complexity. Dave Hubbard of Iomega admits the external relationships are more difficult than internal ones: 'when you're establishing a value chain, what you're asking people to do it yield a bit of control to the chain. ... until we can show a pervasive win-win situation and a track record to meet commitments, we're getting a lot of scepticism' [31] . Looking at the business strategy linkages, an intra-firm interrelationship results from an internal outsourcing decision. In the traditional vertically integrated organization, this pattern is generally referred to as 'backward' integration (to a supplier within the firm) and 'forward' integration (to a distribution channel in the same firm). An inter-firm interrelationship is similar. It results from a decision to have an external source (another firm) provide the activity. The linkage extends the chain of activities to the value chain(s) of the outside source (another firm).
With regard to the question of who will perform an activity in one unit's value chain, it is conceivable that every value activity could be performed by outsourcing (external or internal). In recent years there has been an increasing interest in the issue of de-integration or disintegration (i.e., the virtual corporation). The key issue for designing a virtual corporation or network organization is the partner selection process: identifying candidates, considering them both individually and collectively, and finally establishing the best portfolio based on criteria of compatibility [32] . A resource-based view of competitive advantage can provide help in reassessing the merits of vertical integration. Mahoney [33] suggests that vertical integration can be described in two ways-as vertical financial ownership and vertical contracts. Examining the link between these and the choice of organizational form, he outlines the motives for or potential advantages of vertical integration: transaction costs considerations, strategic considerations, output and/or input price advantages, and uncertainties in costs and/or prices.
The current consensus is that performing everything within the same firm-at least for some industries-may no longer provide the cost efficiency needed to remain competitive. Companies will disintegrate and re-align, often with outsiders: 'In tandem with internal re-arrangement companies will continue to form significant external partnerships in key areas' [34] . To do so, the firm must look at each activity and compare the cost of performing the activity within the same unit or firm, versus having an outside firm perform the activity. If a firm chooses outsourcing, its strategic task is to optimise and co-ordinate linkages (internal and external linkages) in a way that can result in competitive advantage. 'Companies are re-examining what the core requirements are', the 'must haves' of the automaker are being called into question: powertrains, autobodies, final assembly, and even engines [35] . The shuffling of value chain activities is not isolated. The very same suppliers are shedding assets as they too embrace opportunities in new linkages and interrelationships.
Quinn [36] suggests that the firm should concentrate its resources on those activities it does best (or better than others). In his view the shift to de-integration is related to overall changes in industry environment and customer demands. Changes in competitive strategy are needed in response to an environment that is characterised by service, pressures of time-to-market, cost, and globalization. Competitiveness may involve turning over command and control of the value chain to the customer to initiate activities that ripple throughout [37] . The emphasis is on maintaining access to the customer able to click among suppliers. Value chain analysis involves knowing when to be collaborative and when to be combative [38] .
Home Depot notified 1,000 suppliers, including Black & Decker and GE, that it will hesitate to do business with suppliers that also market their products online. Home Depot said it would be happy to partner with them on selling via the Internet, but maintaining the primary relationship with the ultimate customer is Home Depot's obvious rule of engagement. In their work with both manufacturing and service companies, Rockart and Short [39] found that the multi-stage value chain could be collapsed into three primary segments. These major groupings are evident when firms have successfully integrated activities in the value chain. These are:
(1) product development (includes and/or overlaps with design, engineering, purchasing, and manufacturing);
(2) product delivery (includes and/or overlaps with purchasing, manufacturing, distribution, and sales); and (3) customer service and management (includes and/or overlaps with distribution, sales, and service).
These three are the targeted areas for activity integration in the value chain. As Rockart and Short [40] indicate: 'interdependence revolves around these three macro-organizational activities'.
Corporate strategy linkages and value chain analysis
Another major advantage of using value chain analysis is that it helps draw attention to the achievement of competitive advantage at the corporate level. Value chain analysis can help a firm identify new ways to capitalise on its distinctive competences. One way this can happen is by sharing activities and skills between units. Inter-unit interrelationships (internal resource sharing), for example, can expand the learning and knowledge that exists in separate units of a firm. Pickering and Matthews [41] highlight the significance of deploying intellectual property; the enterprise 'needs to manage all aspects of its intellectual property for maximum competitive advantage.' Strategic linkages at the corporate level are opportunities for sharing and joint effects. Corporate planning and strategy are needed to identify and develop these linkages and interrelationships. Corporate resources are needed to fund joint projects and programs that can provide competitive advantage for the total firm. Unlike the past, where independence was prized, the future will call for value chains comprising alliance partners competing as single integrated entities [42] .
At the corporate level, competitive advantage is achieved in two ways: (1) internal resource sharing (the sharing of activities or skills between units) that can result in increased co-ordination and/or synergy; and (2) external resource sharing (the combination of activities or skills with outside parties) that can result in a new value chain and organizational form (alliance or network). The interrelationships that result from corporate strategy linkages are described as: inter-unit interrelationships and network interrelationships.
Inter-unit interrelationships can result in synergy and competitive advantage for the diversified firm competing in a number of different industries or the multinational firm competing in a number of geographic areas.
Inter-unit interrelationships (internal resource sharing) are based on linkages that result from the sharing of activities or skills between two or more units. Porter [43] describes these interrelationships as: tangible (sharing of activities) and intangible (sharing of skills or knowhow).
Sharing of activities can result in economies of scale; sharing of skills can result in economies of scope. These are illustrated in Figure 5 . Sharing can increase throughput, reduce unit costs, or improve the pattern of capacity utilisation. The potential benefits of inter-unit interrelationships are also shown in Figure 5 . With tangible resource sharing (activities), the potential benefits are higher for economies of scale. With intangible resource sharing (skills/know-how), the potential benefits are higher for economies of scope. Hall's [44] study of intangible resources is helpful in understanding the impact that resource sharing (inter-unit interrelationships) can have on the firm. He describes intangible resources as capability differentials based on competences (functional differential and cultural differential) and capability differential based on assets (positional differential and regulatory differential). Survey results indicate that skills or competences (employee know-how) are perceived as making a very important contribution to firm success. The sharing of know-how is a crucial occurrence.
These linkages are described as the potential opportunities that can result in competitive advantage. They may not be developed unless a strategic effort is initiated at the corporate level. In many firms, task forces, programs, and projects that cut across functional and/or business unit lines are often used to identify and develop these corporate strategy linkages. The co-ordination of these linkages is not the same as the integration decisions needed in managing the activities in a single unit's value chain.
Network interrelationships (external resource sharing) are based on linkages with outside sources that result in the creation of a new value chain and a new organizational form. In some industries, co-operative ventures or alliances have become increasingly important for achieving competitive advantage. As shown in Figure 4 the complexity of these interrelationships and the need for co-ordination are both high. These are not discussed at length since there is an extensive amount of available material in the strategic management literature that can be utilised to understand alliances and network interrelationships. The auto industry has embraced the opportunities afforded in such value chain partnerships: joint R&D work by DaimlerChrysler, Ford, and Ballard Power; Toyota's agreements with DaimlerChrysler and Volkswagen to use its NOx catalyst system; Bosch's links with Fiat's Magneti Marelli for headlamps; and Magenti Marelli's ventures with Textron and Breed Technologies for interior cockpits [45] . For years, Corning has been touted as an exemplar forks aptitude at partnering. In this age of relationships. Coming's ability to form value-creating links can serve as a strong source of sustainable advantage.
Implications for strategic planning
Every firm makes strategic decisions based on the needs of the individual units as well as the overall goals of the firm. Decisions in individual business units are primarily designed to implement the business strategy. The value chain shows the activities that are central to the business strategy. No activity in the value chain is totally independent of any other and there exist a number of linkages and interrelationships between activities. The co-ordination of these activities is important in implementing a business unit's strategy. However, one business unit's strategy may hamper another business unit's activities. Barnatt [46] points out that commonalities in information technology now make it possible for those across and between entire value chains to be on common ground thus enabling greater cognisance and integration. There are, however, serious risks to the geometry of end-to-end value chains and tightly connected activities. The British Chamber of Commerce chronicled just how close the economy came to a serious crisis as fuel protests spread from Scandinavia to Spain and Ireland to Israel. Geoff Dossetter, of Britain's Freight Transport Association indicates that with present value chains, if an interruption to the cycle occurs, 'you get a problem sooner rather than later. ... we think companies need to assess whether there are adequate fall-back arrangements' [47] .
In any firm, competitive advantage is based on the success of its business strategies in unison. Competitive advantage is based on strategies designed to achieve advantage at the corporate level. Some firms may need to identify and develop inter-unit interrelationships and/or network interrelationships that can result in competitive advantage at the corporate level. This will require different organizational mechanisms and processes. For example, lateral mechanisms and processes can provide: new approaches and solutions to old problems; the means to identify, manage, and develop linkages; and new ways of managing interrelationships.
Jim Noble, General Motor's head of IT strategy, is involved in a transformation that involves extending value chain activities. 'We've been trying to create a new value chain, because the old model no longer serves us well' [48] . This involves consideration of 100 million customers; in the past customer information was not shared among brands (e.g., Buick, Cadillac, Chevrolet, or Oldsmobile), presently an enterprise-wide system promotes such exchange. 'More than 50 per cent of US households have never bought a vehicle new. We can't ignore half the US market. By extending our value chain downstream, we' re moving into services' [49] . With the addition of two-way communication between vehicle and automaker, on-board information gathering systems allow improvement of existing services and creation of new services. 'Metered insurance, for example-not annual insurance for a fixed fee-by figuring out how often you drive, whether your antilock breaking system activates frequently, and so on' [50] . Assessing strategic linkages and interrelationships leads to an honest understanding/awareness of firm capabilities and limitations, providing the flexibility to signal as well as navigate opportunities and threats.
For some, upstream and downstream are not figurative, not a metaphor. Upstream real-time measurement can lead to automated reaction-the addition of chemicals to treat the water source. Upstream analysis can literally lead to proactive adjustments of downstream water flow and use of energy (a primary input for transmission and distribution) coincident with off-peak rates. Process control systems for the water value chain may satisfy regulatory record keeping while managing operations costs at the same time as improving quality of the product [51] . Taking the value chain's pulse. Dell Computer manages the flow of product by balancing supply and demand. Dell materials manager Mike Gray indicates that if 10-gigabyte hard drives are in short supply, temporary disincentives can be installed to influence demand of products incorporating them. Similarly, incentives influencing demand can be put in place for machines utilizing particular components if a supplier offers savings on such parts [52] . It has recently been suggested that there exists a 'social value chain' [53] . This entails the arrangement of social relationships in a community that involve collaboration and sharing to create value.
Although value chain analysis has historically centred on eliminating waste (and likely will continue to do so), recent evidence indicates that increased sales, improved quality and customer service, greater market share, and accelerated delivery times are likely results attributable to properly tuned value chains [54] . This survey indicates having an active strategy for the value chain is a key ingredient. Findings indicate realised rewards from a 'holistic approach', 'advanced and innovative connectivity', 'tightly integrated' systems and processes, and 'communities formed' to avoid 'silos' [55] .
A firm' s ability to identify and manage linkages and interrelationships is a critical element in responding to competitive forces. This paper suggests that value chain analysis can be a powerful tool in developing strategy. 'Though linkages within the value chain are crucial to competitive advantage, they are often subtle and go unrecognized. ... Identifying linkages is a process of searching for ways in which each value activity affects or is affected by others' [56] . The strategic development and management of linkages is a far more complex organizational task than managing the value activities themselves. Given the difficulty of recognising and managing linkages and interrelationships, the very ability to do so becomes an important source of sustainable competitive advantage.
